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ARRAY SUBSTRATE AND DRIVING
METHOD THEREFOR, AND DISPLAY
APPARATUS

This application is a National Stage of International >
Application No. PCT/CN2021/0709355, filed on Jan. 8, 2021,
which 1s hereby incorporated by reference in 1ts entirety.

FIELD

10

The present disclosure relates to the technical field of
display, and particularly to an array substrate and a driving
method therefor, and a display apparatus.

BACKGROUND 15

With the continuous development of a light emitting diode
(LED) technology, micro-LEDs refer to that the size of
LEDs 1s reduced to 300 microns or less, and thousands, tens
of thousands, or even more micro-LEDs are fixed to a
substrate to enable more detailed local dimming and present
a display picture with high contrast and high color repre-
sentation.

In the related art, a micro light emitting diode display
device employs a passive matrix (PM) driving method that
needs to make a large number of signal wirings on a glass
substrate, making the bonding of the signal wirings more
dificult, and 1n particular, for spliced display products, a
side wiring process 1s required to further increase the
process difliculty. Also, a multiplexer (MUX) needs to be
used to reduce the number of signal wirings due to an
insuilicient thickness of a metal layer where signal wirings
are made and the limitation of the number of layers, but a
high proportion of the multiplexer may cause the power of
the micro light emitting diode display device to be too high.
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SUMMARY

An embodiment of the present disclosure provides an
array substrate, including: a base substrate; a plurality of
pixels located on the base substrate; where the plurality of
the pixels are arranged 1n an array in a first direction and a
second direction, and the first direction and the second
direction intersect each other; at least one pixel of the
plurality of the pixels includes sub-pixels, and a pixel
driving chip for driving each of the sub-pixels in the pixel;
where a sub-pixel of the sub-pixels includes at least one light
emitting diode; and the pixel driving chip includes a data
signal end and an addressing signal end; a plurality of
addressing signal lines located on the base substrate; where 50
an addressing signal line of the addressing signal lines is
coupled to addressing signal ends of pixel driving chips of
a row of the pixels arranged in the first direction; and a
plurality of data lines located on the base substrate; where a
data line of the data lines 1s coupled to data signal ends of 55
pixel driving chips of a column of the pixels arranged 1n the
second direction.

Optionally, 1n an embodiment of the present disclosure,
the addressing signal lines extend 1n the first direction and
are arranged 1n the second direction; and the addressing 60
signal line 1s located 1n a gap between two adjacent rows of
the pixels arranged 1n the first direction.

Optionally, in an embodiment of the present disclosure,
the array substrate further includes: a plurality of addressing,
signal transfer lines; the plurality of the addressing signal
transier lines extend 1n the second direction and are arranged
in the first direction; the plurality of the addressing signal
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transier lines are in one-to-one correspondence to the plu-
rality of the addressing signal lines; and the addressing
signal transfer lines and the addressing signal lines are
arranged 1n different layers, and each addressing signal
transter line 1s coupled to a corresponding addressing signal
line through a first via hole; and the first via hole penetrates
an msulation layer between the addressing transier line and
the addressing signal line.

Optionally, 1n an embodiment of the present disclosure,
the data lines extend 1n the second direction and are arranged
in the first direction; and the data line 1s located 1n a gap
between two adjacent columns of the pixels arranged in the
first direction.

Optionally, 1n an embodiment of the present disclosure,
the array substrate further includes: a plurality of power
signal lines, and a plurality of fixed voltage signal lines; the
pixel driving chip further includes: a signal channel end and
a fixed voltage signal end; the power signal lines are coupled
to first electrodes of light emitting diodes of a column of the
pixels arranged 1n the second direction; and second elec-
trodes of the light emitting diodes 1n the pixels are respec-
tively coupled to signal channel ends of the pixel driving
chips; and the fixed voltage signal lines are coupled to fixed
voltage signal ends of the pixel driving chips of a column of
the pixels arranged in the second direction.

Optionally, 1n an embodiment of the present disclosure,
the pixel includes at least: a red sub-pixel, a green sub-pixel,
and a blue sub-pixel; the plurality of the power signal lines
are divided into a plurality of first power signal lines and a
plurality of second power signal lines; the first power signal
lines are coupled to first electrodes of the red sub-pixels of
a column of the pixels arranged 1n the second direction; and
the second power signal lines are coupled to first electrodes
ol green sub-pixels and blue sub-pixels of a column of the
pixels arranged in the second direction.

Optionally, 1n an embodiment of the present disclosure,
the array substrate further includes a plurality of auxiliary
signal lines; the auxiliary signal lines extend in the first
direction and are arranged i1n the second direction; an
auxiliary signal line of the auxiliary signal lines 1s located 1n
a gap between two adjacent rows of the pixels arranged 1n
the first direction; and the auxiliary signal lines and the fixed
voltage signal lines are arranged 1n different layers, and the
auxiliary signal line 1s coupled to at least one fixed voltage
signal line through a second via hole; and the second via
hole penetrates an insulating layer between the auxiliary
signal line and the fixed voltage signal line.

Accordingly, an embodiment of the present disclosure
also provides a display apparatus, including any one of the
array substrates described above.

Accordingly, an embodiment of the present disclosure
also provides a driving method for any one of the array
substrates described above, including: each display frame
including at least: an address assignment phase and a data
signal transfer phase; sequentially inputting addressing
information into each addressing signal line in the address
assignment phase; where the addressing information
includes address information corresponding to a row of
pixels arranged 1n a first direction; and separately inputting
data information into each data line in the data signal
transier phase; where the data information includes a plu-
rality of pieces of sub-data information; and each piece of
sub-data information includes address information corre-
sponding to a row of pixels arranged in a first direction, and
pixel data information, corresponding to the address infor-
mation, of the pixel coupled to the data line.
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Optionally, 1n an embodiment of the present disclosure,
the addressing information includes a start instruction, the
address information, an interval instruction, and an end
instruction which are set 1n sequence.

Optionally, 1n an embodiment of the present disclosure,
the sub-data information includes a start instruction, the
address information, a data transfer instruction, an interval
instruction, the pixel data information, and an end instruc-
tion which are set in sequence.

Optionally, in an embodiment of the present disclosure,
cach display frame further includes: a current setting phase
prior to the data signal transfer phase; the method further
includes: mputting current setting information into each data
line 1n the current setting phase.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a planar structural schematic diagram of an array
substrate according to an embodiment of the present disclo-
Sure;

FI1G. 2 1s a schematic diagram of a connection relationship
of a pixel according to an embodiment of the present
disclosure:

FIG. 3 1s a schematic diagram of another connection
relationship of a pixel according to an embodiment of the
present disclosure;

FIG. 4 1s a timing diagram corresponding to a driving
method according to an embodiment of the present disclo-
SUre;

FIG. 5 1s a schematic timing diagram of addressing
information according to an embodiment of the present
disclosure; and

FIG. 6 1s a schematic diagram of data signal encoding.

DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the present disclosure provide an array
substrate and a driving method therefor, and a display
apparatus.

Specific implementations of the array substrate and the
driving method therefor, and the display apparatus provided
by embodiments of the present disclosure are described in
detail below with reference to the accompanying drawings.
The sizes and shapes of the structures 1n the drawings do not
reflect a true scale, but are only intended to illustrate the
contents of the present disclosure.

FI1G. 1 1s a planar structural schematic diagram of an array
substrate according to an embodiment of the present disclo-
sure. As shown 1n FIG. 1, the array substrate provided by an
embodiment of the present disclosure may include: a base
substrate 10; a plurality of pixels 11 located on the base
substrate 10; where the plurality of the pixels 11 are arranged
in an array 1n a first direction F1 and a second direction F2,
and the first direction F1 and the second direction F2
intersect each other; FIG. 2 1s a schematic diagram of a
connection relationship of a pixel 11 according to an
embodiment of the present disclosure, and in conjunction
with FIGS. 1 and 2, at least one pixel 11 of the plurality of
the pixels 11 includes sub-pixels 111, and a pixel driving
chip 112 for driving each of the sub-pixels 111 1n the pixel
11; where each sub-pixel 111 includes at least one light
emitting diode; and the pixel driving chip 112 includes: a
data signal end Da and an addressing signal end U _; M
addressing signal lines S located on the base substrate 10;
where the addressing signal lmes S, (0<i=M, 1 being a
positive iteger) are coupled to addressing signal ends U_ of
pixel driving chips 112 of a row of the pixels 11 arranged in
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the first direction F1; and N data lines D located on the base
substrate 10; where the data lines D, (0<g=N, j being a
positive integer) are coupled to data signal ends Da of the
pixel driving chips 112 of a row of the pixels arranged 1n the
second direction F2.

It should be noted that the first direction may be a row
direction and the second direction may be a column direc-
tion; or, the first direction may be a column direction and the
second direction may be a row direction, which 1s not
limited here. For convenience of explanation, in an embodi-
ment of the present disclosure, the first direction 1s a row
direction, and the second direction 1s a column direction.

In the array substrate provided by an embodiment of the
present disclosure, at least one pixel includes the sub-pixels
and the pixel driving chip, and pixel-level fine driving can
be achieved by directly driving the sub-pixels 1n the pixel to
emit light using the pixel driving chip. By providing the
plurality of the addressing signal lines and the plurality of
the data signal lines, during driving, addressing information
1s sequentially mput into each addressing signal line, and a
plurality of pieces of sub-data information are separately
input into respective data lines, such that each pixel driving
chip respectively provides the sub-data information to the
corresponding sub-pixels, thus realizing an active matrix
driving method, and greatly reducing the number of signal
wirings on the base substrate, the array substrate has a
suilicient space for layout of the signal wirings, the resis-
tance of the signal wirings can be reduced by increasing the
width of the signal wirings and other wiring methods, and
without increasing the thickness of the signal wirings, the
brightness of the light emitting diodes can be increased,
thereby reducing the power of the array substrate. At the
same time, the number of the signal wirings can be greatly
reduced, which 1n turn reduces the width of a bonding area
and the bonding difficulty of the bonding area and the signal
wirings.

In an embodiment of the present disclosure, the light
emitting diodes may be sub-millimeter light emitting diodes
(micro light emitting diodes) or may be micro light emitting
diodes (micro LEDs), which i1s not limited here. In FIGS. 1
and 2, the condition that each sub-pixel includes one light
emitting diode 1s taken as an example, 1n specific 1imple-
mentation, more light emitting diodes may also be included
in each sub-pixel, for example, each sub-pixel may include
two light emitting diodes 1n FIG. 3, and the number of light
emitting diodes in each sub-pixel 1s not limited here. For
case ol control, when at least two light emitting diodes are
included 1 each sub-pixel, colors of the light emitting
diodes in the sub-pixel are the same, and of course, the
colors of the light emitting diodes 1n the sub-pixel may not
be exactly the same 1in some cases, which 1s not limited here.
In FIG. 3, the light emitting diodes in the sub-pixels are
connected 1n parallel, and the light emitting diodes 1n the
sub-pixel may also be connected 1n series, which 1s not
limited here.

Optionally, in the above array substrate provided by an
embodiment of the present disclosure, as shown 1n FIG. 1,
the addressing signal lines S, extend 1n the first direction F1
and are arranged in the second direction F2; and each
addressing signal line S, 1s located 1n a gap between two
adjacent rows of the pixels 11 arranged 1n the first direction
F1. In this way, the addressing signal lines S, can be more
casily connected to the corresponding rows of the pixels 11,
facilitating wiring, and preventing crossover between signal
wirings.

In specific implementation, the above array substrate
provided by an embodiment of the present disclosure, with
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continued reference to FIG. 1, may further include: M
addressing signal transfer lines QQ; the M addressing signal
transier lines QQ extend in the second direction F2 and are
arranged 1n the first direction F1; the addressing signal
transier lines Q, (0<1=M, 1 being a positive integer) are in
one-to-one correspondence with the addressing signal lines
S, e.g., an addressing signal transfer line Q, corresponds to
an addressing signal line S,; and the addressing signal
transfer limes (Q and the addressing signal lines S are
arranged 1n different layers, and each addressing signal
transier line Q, 1s coupled to the corresponding addressing,
signal line S, through a first via hole (as indicated by a black
circle at the intersection of each addressing signal transier
line Q, with the corresponding addressing signal line S, 1n the
figure); and the first via hole penetrates an insulation layer
between the corresponding addressing signal transfer line Q,
and the corresponding addressing signal line S..

If the addressing signal transfer lines Q, are not provided,
then signal sources need to be arranged at both ends in the
direction 1n which the addressing signal lines S, extend,
increasing an area of a bezel area of the array substrate. In
an embodiment of the present disclosure, by providing the
addressing signal transter lines Q, extending in the second
direction F2, addressing signals can be provided to the
corresponding addressing signal lines S, through the
addressing signal transfer lines Q,, thus, signal sources for
signal lines such as the addressing signal lines S, and the data
lines D, can be arranged at the same side of the array
substrate, ¢.g., the signal sources can be arranged at at least
one of the two ends of the addressing signal transfer lines Q,,
thereby reducing the area of the bezel area of the array
substrate. The signal source may provide an addressing
signal to the addressing signal transfer lines Q,, e.g., the
signal source may be a driver chip.

Optionally, 1n order to avoid the influence of the address-
ing signal transfer lines O, on light emission of the light
emitting diodes, each addressing signal transier line QQ, may
be disposed mm a gap between two adjacent columns of
pixels, and 1n an actual application, the addressing signal
transfer lines QQ, may be more evenly distributed 1n gaps,
¢.g., one addressing signal transfer line (Q, may be disposed
on the same side of each column of pixels when the number
of rows and the number of columns in the array substrate are
equal. When the number of rows 1s greater than the number
of columns 1n the array substrate, one addressing signal
transit line Q, may be disposed 1n a gap between every two
adjacent columns of pixels, and two addressing signal trans-
fer lines QQ, may be disposed 1n at least some of the gaps.

Optionally, 1n the above array substrate provided by an
embodiment of the present disclosure, as shown in FIG. 1,
the data lines D, extend in the second direction F2 and are
arranged 1n the first direction F1; and each data line D, 1s
located 1n a gap between two adjacent columns of the pixels
11 arranged 1n the first direction F1. In this way, the data
lines D, can be more easily connected to the corresponding
columns of the pixels 11, facilitate wiring, and prevent
crossover between signal wirings.

In addition, the above array substrate provided by an
embodiment of the present disclosure, 1n conjunction with
FIGS. 1 and 2, may further include: N power signal lines Va
and Vb, and N fixed voltage signal lines G; each pixel
driving chip 112 may further include: a signal channel end
CH (e.g., CH,, CH,, or CH,) and a fixed voltage signal end
Gd; and the power signal lines Va, and Vb, are coupled to
first electrodes of light emitting diodes of a column of the
pixels 11 arranged in the second direction F2; and second
clectrodes of the light emitting diodes 1n the pixels 11 are
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respectively coupled to signal channel ends CH of the pixel
driving chips 112. The first electrodes may be positive
clectrodes of the light emitting diodes, and the second
clectrodes may be negative electrodes of the light emitting
diodes.

The fixed voltage signal lines G; (0<=N, j being a positive
integer) are coupled to fixed voltage signal ends Gd of the
pixel driving chips 112 of a column of the pixels 11 arranged
in the second direction F2.

The power signal lines Va; (or Vb,) (0<j=N, being a
positive integer) are coupled to the first electrodes of the
light emitting diodes, thus, the power signal lines Va, (or
Vb;) can provide power to the light emitting diodes, and the
second electrodes of the light emitting diodes are coupled to
the signal channel ends CH of the pixel dniving chips 112,
and the fixed voltage signal lines G; are coupled to the fixed
voltage signal ends Gd of the pixel driving chips 112, and the
fixed voltage signal lines G, can provide a fixed voltage
signal to the pixel driving chips 112 to form a power supply
circuit. The light emitting diodes are current-driven ele-
ments, and the pixel dnving chips 112 provide signal paths
to the coupled light emitting diodes through the signal
channel ends CH to enable the light emitting diodes to
achieve different luminous brightness under the control of
current signals of different current magnitudes and/or dii-
terent duty cycles. Optionally, each power signal line Va, (or
Vb;) and each fixed voltage signal line G, may be disposed
in a gap between two adjacent columns of pixels.

In specific implementation, in the above array substrate
provided by an embodiment of the present disclosure, in
conjunction with FIGS. 1 and 2, the pixel 11 includes at least
a red sub-pixel R, a green sub-pixel G, and a blue sub-pixel
B. The red sub-pixel R may include at least one red micro
light emitting diode, the green sub-pixel G may include at
least one green micro light emitting diode, and the blue
sub-pixel B may include at least one blue micro light
emitting diode.

The plurality of the power signal lines are divided 1nto a
plurality of first power signal lines Va, and a plurality of
second power signal lines Vb,.

The first power signal lines Va, are coupled to first
clectrodes of red sub-pixels R of a column of the pixels 11
arranged 1n the second direction F2.

The second power signal lines Vb, are coupled to first
clectrodes of green sub-pixels G and blue sub-pixels B of a
column of the pixels 11 arranged 1n the second direction F2.

Due to different characteristics of light emitting diodes of
different colors, a difference between a voltage required for
the red sub-pixel and a voltage required for the green
sub-pixel 1s large, the voltage required for the green sub-
pixel 1s similar to a voltage required for the blue sub-pixel,
and thus, the second power signal lines Vb, are coupled to
the green sub-pixels G and the blue sub-pixels B 1n a column
of the pixels 11, and the green sub-pixels G and the blue
sub-pixels B share power signal lines, which can greatly
reduce the number of the power signal lines and simplify the
wiring of the array substrate.

Optionally, the above array substrate provided by an
embodiment of the present disclosure, as shown in FIG. 1,
may further include M auxiliary signal lines W.

The auxiliary signal lines W, (0<i=M, 1 being a positive
integer) extend 1n the first direction F1 and are arranged 1n
the second direction F2.

Each auxiliary signal line W, 1s located 1n a gap between
two adjacent rows of the pixels 11 arranged in the first
direction F1 to avoid aflecting light emission of the sub-
pixels.
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The auxiliary signal lines W and the fixed voltage signal
lines G are arranged 1n different layers, and each auxihary
signal line W 1s coupled to at least one fixed voltage signal
line G through a second via hole (as indicated by a black
circle at the intersection of the auxiliary signal line W, and
the fixed voltage signal line G; in the figure); and the second
via hole penetrates an insulating layer between the auxiliary
signal line W, and the fixed voltage signal line G.,.

By providing the auxiliary signal lines W, which are in
layers different from the fixed voltage signal lines G,, and
coupling the auxiliary signal lines W, to the fixed voltage
signal lines GI through second via holes, the plurality of the
fixed voltage signal lines G and the plurality of the auxihary
signal lines W form a grid-like parallel structure, and the
resistance of the fixed voltage signal lines G 1s reduced to
reduce a voltage drop of the fixed voltage signal lines G, and
reduce signal delay on the fixed voltage signal lines G..
Optionally, the second via holes may be formed 1n areas
where there 1s overlap between orthogonal projections of the
fixed voltage signal lines G and the auxiliary signal lines W
on the base substrate to increase parallel areas of the fixed
voltage signal lines G; and the auxiliary signal line W,
turther reducing signal delay on the fixed voltage signal
lines G.

In an embodiment of the present disclosure, in order to
save the process flow and save the manufacturing cost, the
addressing signal lines S, and the auxiliary signal lines W,
may be disposed in the same film layer, and the data lines D,
the addressing signal transier lines Q,, the power signal lines
Va, and Vb, and the fixed voltage signal lines G may be
disposed 1n the same film layer. That 1s, signal wirings
extending in the first direction F1 are disposed in the same
f1lm layer and signal wirings extending in the second direc-
tion F2 are disposed 1n the same film layer, and in this way,
crossover between the signal wirings extending 1n the first
direction F1 and the signal wirings extending in the second
direction F2 which are located in the same film layer can
also be avoided, reducing the wiring dificulty.

In specific implementation, referring to FIG. 1, a signal
source can be disposed at an edge of the side of the array
substrate extending in the first direction F1, the signal source
can be coupled to the N data lines D, the M addressing signal
transter lines Q, the N power signal lines Va and the N power
signal lines Vb, and the N fixed voltage signal lines G to
provide corresponding drive signals to signal wirings
extending in the second direction F2. Optionally, the signal
source may be a field programmable gate array (FPGA), or
an 1tegrated circuit (IC), or a printed circuit board (PCB),
or a tlexible printed circuit (FPC), or a chip on tlex (COF),
or the like, which 1s not limited here. In an embodiment of
the present disclosure, by providing a signal source, corre-
sponding signals can be provided to the signal wirings,
which can greatly increase the wiring space of the array
substrate, thereby facilitating a narrow bezel of the array
substrate.

Based on the same inventive concept, an embodiment of
the present disclosure further provides a display apparatus,
including the array substrate described above. The display
apparatus can be applied to any product or component with
a display function such as a mobile phone, a tablet computer,
a television, a display, a notebook computer, a digital photo
frame and a navigator. Since the principle of solving the
problem of the display apparatus 1s similar to that of the
array substrate described above, the implementation of the
display apparatus can refer to the implementation of the
array substrate described above, and repetitions are omitted
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Based on the same 1mnventive concept, an embodiment of
the present disclosure further provides a driving method for
any one of the above array substrates. The implementation
of the drniving method can refer to the implementation of the
above array substrate since the principle of solving the
problem of the driving method 1s similar to that of the above
array substrate, and repetitions are omitted here.

FIG. 4 1s a timing diagram corresponding to a driving
method according to an embodiment of the present disclo-
sure, and 1 combination with FIGS. 1 and 4, the driving
method for any one of the above array substrates provided
by an embodiment of the present disclosure may be as
follows.

Each display frame T may include at least: an address
assignment phase t, and a data signal transier phase t;.

In the address assignment phase t,, addressing informa-
tion s, 1s sequentially mput into each addressing signal line
S.. FIG. 5 1s a schematic timing diagram of addressing
information according to an embodiment of the present
disclosure, and as shown in FIG. 5, the addressing informa-
tion s, may include address information ID assigned to and
corresponding to a row of the pixels 11 arranged in the first
direction F1. For example, an addressing signal line S,
assigns addressing information s; including address infor-
mation ID of 00000001 to a first row of pixels 11 1n the
current rows arranged 1n the first direction F1, an addressing
signal line S, assigns addressing information s, including
address information ID of 00000010 to a second row of
pixels 11 1n the current rows arranged in the first direction
F1, and so on to complete the address assignment process to
the pixel driving chips 1n each pixel row.

In the data signal transier phase t,, data information da 1s
separately mput mto each data line D, In particular, a
plurality of pieces of sub-data information da, are sequen-
tially mput into each data line D, 1.e. each piece of data
information da includes a plurality of pieces of sub-data
information da; arranged sequentially in a particular order
(e.g. the particular order may be an order of arrangement of
pixels i each column), such that the data line D, sequen-
tially transmits the corresponding sub-data mformation da,
to the pixel driving chips in the corresponding column of
pixels. The sub-data information includes address informa-
tion ID corresponding to each pixel 11, and pixel data
information, corresponding to the address information 1D, of
the pixel 11 coupled to the data line D, and after receiving
the sub-data information da,, each pixel driving chip trans-
mits the pixel data information to the corresponding pixel
according to the address information ID in the sub-data
information da,. For example, in the data signal transfer
phase t;, the sub-data information da, 1s sequentially input
into the data line D,, and after the pixel driving chips coupled
to the data line D, receive the sub-data information da,, the
sub-data mnformation da, 1s decoded to obtain address infor-
mation ID of 00000001, and pixel data information carried
in the sub-data information da, 1s transmitted to the pixel 11
in a first row of the j-th column. Pixel data information
corresponding to the plurality of pixels 11 arranged in the
first direction F1 1s included 1n the data information da, so
that different pixels 11 are controlled to achieve diflerent
luminous brightness.

In the driving method provided by an embodiment of the
present disclosure, the addressing information 1s sequen-
tially mput into each addressing signal line in the address
assignment phase, the addressing information including
address information ID of a corresponding pixel row, and
data information 1s separately input into each data line 1n the
data signal transfer phase; and sub-data information in the
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data information includes address information ID and pixel
data information of the corresponding pixel row, and thus,
the pixel data information of the pixel row can be separately
transmitted to the corresponding sub-pixels after the pixel
driving chips receive the pixel data information, thereby
realizing an active matrix driving method.

Optionally, 1n the above driving method provided by an
embodiment of the present disclosure, as shown in FIG. 5,
the addressing information s, may include a start instruction
SoT, address information ID, an interval instruction DCX,
and an end instruction Eo'T which are set 1n sequence. In an
actual application, address information ID 1n the addressing
information s, corresponding to respective addressing signal
lines S, 1s different, so that address information of pixels
located 1n different rows 1s distinguished. In specific imple-
mentation, the length of the addressing information s, may
be set to 12 bit, where the start instruction SoT may be set
to 1 bit, the address information ID may be set to 8 bit, the
interval 1nstruction DCX may be set to 1 bit, and the end
instruction Eo'T may be set to 2 bit.

As shown in FIG. 5, in specific implementation, an
addressing function can be distinguished from other func-
tions by distinguishing amplitudes of signals transmitted by
the addressing signal lines S,. For example, the addressing
function 1s performed at a level V, of the signal amplitude
(e.g., a voltage value of 3.3 V), and a display function 1s
performed at a level V, of the signal amplitude (e.g., a
voltage value of 1.8 V). During actual work, first, the
amplitudes of the signals transmitted by the addressing
signal lines S, need to rise from a level V, (e.g., OV) to the
level V, to make elements connected to the addressing signal
lines S, enter working states, then the signal amplitude
changes from the level V, to a fluctuation based on the level
V ,, and the addressing signal lines S, perform the addressing,
function to modulate the fluctuation law of the signals
transmitted by the addressing signal lines S,. For example,
the signals vary between a first amplitude V., ., and a second
amplitude V,,, V,<V,,<V,<V,.. the addressing informa-
tion s, can be modulated into the signals by modulating the
law of vanation of the first amplitude V, and the second
amplitude V,, so that the corresponding address information
1s transmitted while electrical energy 1s transferred. For
example, the addressing information s, starts with the start
instruction SoT, then transfers the address information 1D
and the interval instruction DCX, and finally ends the
address assignment for the pixel row with the end instruction
EoT. When the signal amplitude fluctuates from the level V,
as a reference back to the level V, and remains at the level
V, all the time, the addressing signal lines S, may be used to
implement other functions, such as multiplexing s as a
sensing signal line, which i1s not limited here, and the
addressing signal lines S, may not have any function 1n this
case.

Optionally, m the above driving method according to an
embodiment of the present disclosure, as shown 1n FIG. 4,
the sub-data information may include a start instruction So'T,
an address information 1D, a data transfer instruction DCX,
an interval mstruction IoT, pixel data information Rda, Gda,
and Bda, and an end instruction FoT. When the data transfer
instruction DCX 1s a set value, 1t 1s i1ndicated that data
transier 1s performed, for example, when DCX=1, it 1s
indicated that data transfer 1s performed, and when the pixel
driving chip recognizes that DCX has a value of 1, the pixel
data information in the sub-data information is transmitted
to the corresponding light emitting diodes. The pixel data
information Rda represents image data information required
to drive the red sub-pixels to emit light, the pixel data
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information Gda represents image data information required
to drive the green sub-pixels to emit light, and the pixel data
information Bda represents image data information required
to drive the blue sub-pixels to emit light. In specific imple-
mentation, the length of the sub-data information may be set
to 63 bit, where the start instruction SoT accounts for 1 bit,
the address information ID accounts for 8 bit, the data
transfer instruction DCX accounts for 1 bit, the interval
instruction IoT accounts for 1 bit, the pixel data information
Rda, Gda or Bda respectively accounts for 16 bit, and the
end instruction FoT accounts for 2 bit, and further, the
interval instruction IoT may be set between adjacent pixel
data information.

FIG. 6 1s a schematic diagram of data signal encoding, and
in FIG. 6, a timing sequence of the sub-data information da,
1s taken as an example, and as shown 1n FIG. 6, the meaning
of each bit 1n the data information da can be represented by
designing duty cycles 1n a pulse sequence. For example,
when a duty cycle of a certain pulse 1n the pulse sequence
1s 25%, 1t 1s indicated that the bit 1s O; when a duty cycle of
a certain pulse 1s 75%, it 1s indicated that the bit 1s 1; when
a duty cycle of a certain pulse 1s 50%, 1t 1s indicated that the
bit 1s the start mstruction SoT; and when duty cycles of two
consecutive pulses are 50%, 1.e. two consecutive SoTs occur,
the two bits mean the end instruction EoT.

Further, in the above driving method provided by an
embodiment of the present disclosure, as shown 1n FIG. 4,
cach display frame T may further include a current setting
phase t, prior to the data signal transfer phase t;, for
example, the current setting phase t, may be positioned
between the address assignment phase t; and the data signal
transier phase t;.

With reference to FIGS. 1 and 4, 1n the current setting
phase t,, current setting information Co 1s mput into each
data line D,. By nputting the current setting information into
the data lines, driving currents of the pixel driving chips can
be controlled, thereby further precisely controlling the dis-
play brightness of the corresponding pixels. In specific
implementation, driving currents provided by different pixel
driving chips may be set to be different. In specific imple-
mentation, address mformation ID may also be set in the
current setting information Co so that the current setting
information Co 1s mput into the corresponding pixel rows.

Optionally, a length of the current setting information Co
may be 63 bit, which may in particular include: a start
instruction SoT of 1 bit, address information ID of 8 bits, a
current setting mstruction DCX of 1 bat, an interval mstruc-
tion IoT of 1 bit, 16 bits of data composed together of a
frame start instruction C and a control instruction P1 (e.g.
representing a current magnitude correction coeflicient that
the signal channel end CH needs to provide to the light
emitting diode), an interval instruction IoT of 1 bit, reserve
control instruction bits P2+P3 of 16 bits, an interval instruc-
tion IoT of 1 bit, reserve control instruction bits P4+P5 of 16
bits, and an end instruction EoT of 2 bits. When the current
setting instruction DCX 1s a set value, it 1s indicated that
current setting 1s performed, for example, when DCX 1s 0,
it 1s indicated that current setting 1s performed.

A dniving process of a display frame T 1n an embodiment
of the present disclosure will be described 1n detail below
with reference to the timing sequence shown 1n FIG. 4.

In the address assignment phase t,, the addressing signal
lines S, are controlled to be enabled row by row, and the
address mformation ID 1s sequentially written to the pixel
driving chips in each row, 1.¢., the address information 1D of
the pixel driving chips 1n the same row may be the same, so
that the pixel driving chips can obtain data information
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matched with their own addresses when data signals are
received and analyzed by the pixel driving chips in the data
signal transier phase t,.

In the current setting phase t,, the current setting infor-
mation Co 1s simultaneously input into all data lines D,, each
data line D, writes correction data to buffers of the pixel
driving chips 1n the same pixel column. For example, due to
manufacturers, batches, and the like, photoelectric charac-
teristics of light emitting diodes 1n different pixels are
inevitably diflerent, which causes diflerent pixels to exhibit
different brightness when the display apparatus displays a
solid color picture. In an embodiment of the present disclo-
sure, 1n the current setting phase t,, the display brightness of
the light emitting diodes in the pixels can be adjusted by
writing correction data to the pixel driving chips.

In the data signal transfer phase t,, the data information da
1s simultaneously input into all data lines D, and each piece
of data information da sequentially transmits the respective
required data information to the pixel driving chips i the
same pixel column, and after receiving and analyzing the
data information da, the pixel driving chips can obtain the
sub-data information da; matched with their own addresses,
and drive the light emitting diodes to emit light according to
the sub-data information da,.

According to the array substrate and the driving method
therefor, and the display apparatus provided by embodi-
ments of the present disclosure, employing pixel-level con-
stant current driving chips can directly drive the sub-pixels
in the pixel to emit light, thus realizing pixel-level driving
display. By providing the plurality of the addressing signal
lines and the plurality of the data signal lines, during driving,
the addressing information 1s sequentially mput into each
addressing signal line, and the plurality of pieces of sub-data
information are separately input into each data line to
control the pixel driving chips to provide the pixel data
information to the sub-pixels, thus realizing an active matrix
driving method and greatly reducing the number of signal
wirings on the base substrate.

Although embodiments of the present disclosure have
been described, those skilled 1n the art can make additional
changes and modifications to these embodiments once they
know the basic inventive concepts. Therefore, the appended
claims are intended to be explained as including embodi-
ments and all changes and modifications falling within the
scope of the present disclosure.

Apparently, those skilled in the art can make various
changes and modifications to embodiments of the present
disclosure without departing from the spirit and the scope of
embodiments of the present disclosure. Thus, 1f these
changes and modifications of embodiments of the present
disclosure fall within the scope of the claims of the present
disclosure and their equivalents, the present disclosure is
also mtended to include these changes and modifications.

What 1s claimed 1s:

1. An array substrate, comprising;:

a base substrate;

a plurality of pixels located on the base substrate; wherein
the plurality of the pixels are arranged 1n an array in a
first direction and a second direction, and the first
direction and the second direction intersect each other;
at least one pixel of the plurality of the pixels comprises
sub-pixels, and a pixel driving chip for driving each of
the sub-pixels in the pixel; wherein a sub-pixel of the
sub-pixels comprises at least one light emitting diode;
and the pixel driving chip comprises a data signal end
and an addressing signal end;
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a plurality of addressing signal lines located on the base
substrate; wherein an addressing signal line of the
addressing signal lines 1s coupled to addressing signal
ends of pixel driving chips of a row of the pixels
arranged 1n the first direction, and the addressing signal
ends of the pixel driving chips of the row of the pixels
arranged 1n the first direction are connected 1n parallel
through the addressing signal line; and

a plurality of data lines located on the base substrate;
wherein a data line of the data lines 1s coupled to data
signal ends of pixel driving chips of a column of the
pixels arranged in the second direction, and the data
signal ends of the pixel driving chips of the column of
the pixels arranged 1n the second direction are con-
nected 1n parallel through the data line;

wherein each of the pixel driving chips 1s configured to
drive one of the pixels.

2. The array substrate according to claim 1, wherein the
addressing signal lines extend 1n the first direction and are
arranged 1n the second direction; and

the addressing signal line 1s located in a gap between two
adjacent rows of the pixels arranged in the first direc-
tion.

3. The array substrate according to claim 2, further

comprising: a plurality of addressing signal transier lines;
the plurality of the addressing signal transter lines extend
in the second direction and are arranged in the first
direction;

the plurality of the addressing signal transfer lines are 1n
one-to-one correspondence to the plurality of the
addressing signal lines; and

the addressing signal transfer lines and the addressing
signal lines are arranged in different layers, and each
addressing signal transier line 1s coupled to a corre-
sponding addressing signal line through a first via hole;
and the first via hole penetrates an insulation layer
between the addressing transier line and the addressing
signal line.

4. The array substrate according to claim 1, wherein the
data lines extend 1n the second direction and are arranged 1n
the first direction; and

the data line 1s located 1n a gap between two adjacent
columns of the pixels arranged in the first direction.

5. The array substrate according to claim 1, further
comprising: a plurality of power signal lines, and a plurality
of fixed voltage signal lines;

the pixel driving chip further comprises: a signal channel
end and a fixed voltage signal end;

the power signal lines are coupled to first electrodes of

light emitting diodes of a column of the pixels arranged
in the second direction; and second electrodes of the
light emitting diodes in the pixels are respectively
coupled to signal channel ends of the pixel driving
chips; and

the fixed voltage signal lines are coupled to fixed voltage

signal ends of the pixel driving chips of a column of the
pixels arranged 1n the second direction.

6. The array substrate according to claim 5, wherein the
pixel comprises at least: a red sub-pixel, a green sub-pixel,
and a blue sub-pixel;

the plurality of the power signal lines are divided into a

plurality of first power signal lines and a plurality of
second power signal lines;

the first power signal lines are coupled to first electrodes

of red sub-pixels of a column of the pixels arranged 1n
the second direction; and
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the second power signal lines are coupled to first elec-
trodes of green sub-pixels and blue sub-pixels of a
column of the pixels arranged 1n the second direction.

7. The array substrate according to claim 5, further
comprising a plurality of auxiliary signal lines;

the auxiliary signal lines extend 1n the first direction and

are arranged in the second direction;

an auxiliary signal line of the auxiliary signal lines 1s

located 1n a gap between two adjacent rows of the
pixels arranged in the first direction; and
the auxiliary signal lines and the fixed voltage signal lines
are arranged in different layers, and each auxiliary
signal line 1s coupled to at least one fixed voltage signal
line through a second via hole; and the second via hole
penetrates an insulating layer between the auxiliary
signal line and the fixed voltage signal line.
8. A driving method for the array substrate according to
claim 1, comprising:
cach display frame comprising at least: an address assign-
ment phase and a data signal transier phase;

sequentially mputting addressing information into each
addressing signal line 1n the address assignment phase;
wherein the addressing information comprises address
information corresponding to a row of pixels arranged
in a first direction; and

separately inputting data information to each data line 1n

the data signal transier phase; wherein the data infor-
mation comprises a plurality of pieces of sub-data
information; and each piece of sub-data information
comprises address information corresponding to each
pixel, and pixel data information, corresponding to the
address information, of the pixel coupled to the data
line.

9. The driving method according to claim 8, wherein the
addressing information comprises a start instruction, the
address information, an interval instruction, and an end
instruction which are set 1n sequence.

10. The driving method according to claim 8, wherein the
sub-data information comprises a start instruction, the
address information, a data transfer instruction, an interval
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instruction, the pixel data information, and an end instruc-
tion which are set in sequence.

11. The driving method according to claim 8, wherein
cach display frame further comprises: a current setting phase
prior to the data signal transfer phase; the method further
COmprises:

inputting current setting information into each data line 1n
the current setting phase.

12. A display apparatus, comprising an array substrate, the

array substrate comprising:

a base substrate;

a plurality of pixels located on the base substrate; wherein
the plurality of the pixels are arranged 1n an array 1n a
first direction and a second direction, and the first
direction and the second direction intersect each other;
at least one pixel of the plurality of the pixels comprises
sub-pixels, and a pixel driving chip for dniving each of
the sub-pixels 1n the pixel; wherein a sub-pixel of the
sub-pixels comprises at least one light emitting diode;
and the pixel driving chip comprises a data signal end
and an addressing signal end;

a plurality of addressing signal lines located on the base
substrate; wherein an addressing signal line of the
addressing signal lines 1s coupled to addressing signal
ends of pixel driving chips of a row of the pixels
arranged 1n the first direction, and the addressing signal
ends of the pixel driving chips of the row of the pixels
arranged 1n the first direction are connected in parallel
through the addressing signal line; and

a plurality of data lines located on the base substrate;
wherein a data line of the data lines 1s coupled to data
signal ends of pixel driving chips of a column of the
pixels arranged 1n the second direction, and the data
signal ends of the pixel driving chips of the column of
the pixels arranged 1n the second direction are con-
nected 1n parallel through the data line;

wherein each of the pixel driving chips 1s configured to
drive one of the pixels.
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